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FLUOHSPAH MINING

!!!
KENTUCKY.

INTRODUCTIOn
The mining of fluorite, or fluorspar in
:'Je.stern Kentucky is one of the chief. mineral industries

1

of that state.

As the number

of~~}ii~:~~~~:;·.i~J~spects

is

very great, a thorough treati.FJ-~
on\~~~;~~~i~~~i. mi_nes,
.
-

- -- ... - and methods of this district w6"ti~--c_C!:r.~e _.a._:-:!.11-;~_g-i)i~·iume.
-- _... - - ... ,..._- :~

,.._,..-

,..

This thesis will deal, however, with only a small part
of the district, in which-the mine operated by the author
is located.
Be:fore going -into detail, it might be well
to mention a few points relative to-the fluorspar industry in general.
to be unknown.

To the average person, fluorspar seems
In fact, the knowledge of this mineral is

practically limited to members of the mining profession,
and those actively engar;ed in the making of iron and steel
and a few other manufactured products.

MilliNG DISTRICTS
Western Kentucky and southern Illinois
comprise the only section in the United States producing fluorspar in any quantity.

The other stateo in which

fluorspar is mined, are Arizona, New Mexico, and Colorado,
which produced altogether in 1909 about 1000 tons.

En-

gland is the largest producer of fluorspar in the world,

. ( l)

where it occurs as a by-product from her lead mines.

STATISTICS ON PRODUCTION
The world's production of fluorspar for

1909 was about 96,000 tons, of which about 45,000 tons
was mined in Engln.nd, and 50,?42 tons in the United
Of this amount, ?,800 tons came from Kentucky.

States.

Instead of importing 20,000 tons as in 1908, only 69?1
tons were imported in 1909, valued at $26,3??.
The production in 190? was 21,058 tons, btit
dropped to 6,323 tons in 1908, the year of the money
panic.

The improvement during 1909 was not as great

as was expected, but 1910 broue-.,ht renewed activity; and

a marked increase will be noted when the figures for
the year are published.
Mined for almost nothing, shipped to the
United 8ta.tes as ballast, it could be had for $4.00 or

$4.50 per ton at Pittsburg.

Naturally this kept the

price of the home product down until the last Conp.,ress
placed a tariff of $3.00 per ton on imported fluorspar.
Now the Kentucky spar sells for $6.50 or $?.00 f. o. b.
cars at the mines.

This price is for the fluxing grade.

The higher grade, when ground to flour, which is used
in the manufacture of hydrofluoric acid, sells as high
a~ 012.~0

to $14.00.

. { 2)

USES OF FLUORSPAR
The chief use of fluorspar is in the
basic open-hearth process of steel manufacture.

The

advantages gained by its use according to F. Julius
Fohs are -

(l) slag is more fusible, basic, and liquid:

(2) fusion is effected at lower temperature;

(3) the

concentration of fhe slat:: increases the metal output.
\Vhile a chemist for the American Steel Foundries, the
author noticed that fluorspar wao not a regular part
of the "charge" to the furnaces.

It was used sparing-.

ly and by the shovelful, and only when the "heat" was
giving trouble on account of too much phosphorus.

The

tendency is towards a more general use of this flux,
however, as it helps, when used judiciously to open up
and liquify the slag, so it will retain and carry off
the ir!1purities.

The charge of fluorspar varies consider-

ably, but was never noted over 600 pounds to a 25-ton
heat.

An average of 600 heats recorded dt1ring necember,

1908, and August, 1909, gives 83.3 pounds per heat.
100 of these heats no fluorspar was charged.

In

Mr. Fohs

recommends the use of 3 pounds of spar to every 100
pounds of limestone, to get the beot results.

This

foundry, however, made very good steel on a mixture of
3.6 pounds of spar to 300 pounds o·f limestone per ton
of steel made.

Its value depends on the liberation of

(3)

Ca 0 which takes care of additional silica.

The re-

actions would be as follows:2 CaF2: + Si02 = 2 CaO

2 CaO

=2

+ 2 Si02

+ SiF4

CaSi04

or written together we would have:-

=2

2 Ca.F2 + 3 SiOz

CaSi03 + SiF4

Limestone and silica react thua:CaC03 + Si02

= CaSi03

.,. C02

Written together:2 CaF2 + CaC03 + 4 Si02 • SiF4 + C02 + 3 CaSi03
The steel
85%

o~

~oundries

the fluorspar used.

consume about 80% to

It is.also used in the manu-

facture of hydrofluoric acid, glass, enamel, and sanitary
ware, electrolytic refining of antimony and lead, and the
production of aluminum.

GEOGRAPHY

The

~

Kentucl~y

TOPOGRAPHY

district covers the area

bounded by the Ohio, Tradewater, and Tennessee Rivefs,
and includes the Counties of Crittenden, Livingston,
Caldwell, and Lyon.

The term "Kentuclcy-Illinois Fluor-

ite Districtu includes, in addition to the above, the
Counties of pope and Hardin just across the river in

(4}

southern Illinois.
The surface of this area is generally
rolling and irregularly broken, especially along the
stream courses.

A few comparatively level tracts occur,

but these are always of small extent.

The irregularities

are due chiefly to the conditions resulting from the
extensive faulting that this district has undergone.
None of the characteristic formations resulting from
simple faultin·g reach normal development, but, instead,
a combination of types is found.

The down-thrown rocks

which, at first, must have formed depressions are now
found as hills and ridges, due to the varying effects
of erosion on rocks of different degrees of hardness.
For this reason it is moat difficult to interpret surface indications.

In one fifteen acre tract, three

faults are known, or supposed to cross, but only one
can be traced on the surface, and that with difficulty.
Plate I shows how closely faulted this area is.

Al-

though primarily a farming country, most of it is poor
farm land,

~s

the residue of the sandstone hill-cappings

washes easily leaving ridges and gullies that make
cultivation almost impossible.

About one-fourth to one-

third of the land is still thinkly wooded.

( 5)

HISTORY.
Aaccording to Mr. E.

u. s.

G.

s.,

o.

Ulrich of the

the first attempt to mine :fluorspar "was

made by a company headed by President Andrew Jackson",
their shaft being sunk within a hundred yards of a
recent producing mine.

Other A.ttempts were made before

the Civil War, but none proved to be successful.

MINES AND MINING OPERATIONS.
The first mining was done for lead, and
by very crude methods.

There are also rumors o:f mining

for silver, although repeated analyses have shown only
traces of silver in the lead.

The first fluorspar was

shipped from the Yandell mine about 18?3, and the following year from the Memphis.

These are the two oldest

authentic mines on record.

The Yandell ceased to produce

about five or six years ago, but explorations during 1910
showed the presence of more :fluorite at greater depth.
The Memphis mine is still in operation.
The Yandell spar was shipped in barrels
by boat, as it is only four miles from the Cumberland
River.
1900·.

Very little development was done until about
Sine e then methode have improved and new properties

opened, until now, with the tariff of $3.00 per ton, fluorite mining is a profitable industry.

(G)

Although minea and pro·spects are to be
found on almost every fault, only those larger ones near
the American shaft are shown on Plate I.

The maps on

this plate are from surveys and maps made by Ulrich and
Smith.
The deposits are encountered near the surface and fre·quently outcrop.

A depth of 500 feet is sel-

dom reached, and few shafts are over 200 feet in depth.
Horse whims are corrunon sights although most producing
mines now use six to ten horsepower steam hoists.

The

shafts are of only one hoisting compartment and average
four feet by six feet or five feet by seven feet in the
clear.

Many of the older workings were open cuts with

walls poorly stulled.

\Vhat levels were run were poorly

timbered and in a few years fell in, thereby increasing
the cost of extracting ore lower down.

The best grade

vtas naturally mined first, leaving the lower grades to
be taken out later when higher prices wo.rranted~

The

writer was impressed, on his first visit to this district, by the numerous scars remaining here and there,
where ore had been gouged out as cheaply as possible and
the mine then 1 eft to take care of itself.·

Even the best

of the mines present a shabby appearance and would not
impress a visitor.

The cost of mining varies as in other

fields, according to water encountered, waste handled, nnd

('7)

hardness of walls and vein, from ?5% to $3.00 per ton.
Four men with a whim, working in a dry gravel vein
could mine spar almost as low as fifty cents per ton.
_After mining, a part or all of the ore
must be washed to prepare it for ma.r.ket.

Two methods

are in general use; -the sluice, trough, or gravity
washer, as it is variously called, and the log washer.
The logs are best f'or dirty spar, especially when it
contains lumps of
and hurried work.

cl~,

and the trough for· cleaner ore

The costs vary from twenty to seventy

.five cents depending on the impurities and rapidity of
washing.

A detailed description of these two methods,

as well as a good general description of the mining practice, may be found in "Fluorspar Deposits of Kentucky,"
Kentucky G:eol. Survey Bulletin No. 9, 190?, by F. Julius
Foha.

Plate II ohows the plans and elevations of these

two types of washers.
For mines situated away from the railroad,
the transportation by wagon of the ore to the cars is a
bigger i tern, than it would at first appear to one uninitiated.

I know of very few roads, or even parts of roads,

that could be called good, and at some seasons all roads
are impassable.

A good four-horse tenm may haul 5000 to

6000 pounds :for a while, but it wears them out.
pounds per horse is a very good average.

( 8)

1200

The hauling is

done by contract and costs per ton
~?0.

about

for 4
miles
80
II
1.00
5
"
II
II
$2.00 to $3.00
8 to 10

and

This does not include weighing or loading.
costs 5

~ents

Weighing

per ton, n.nd lon.ding 10 to 20 cents.
Freight rates show n. discrimination a-

gainst Kentucky, which hurts .the shipper to some extent;
although prices are usually,

if not always, quoted f.o.b.

cars at the shipping.. point.

This,

in some cases, amounts

at as ~lch as 90 cents a'ton, as shown by these figures.
Pittsburg
$.1~

Illinois points to
11
Kentucky
"

E.St.Louis

.11~

.06

;oa

st .Louis
.06 /100#
.10-fr
II

These figures also show the advantage East st. Louis has
over St. Louis, as a result of the •rerzninal monopoly.
Fluorspar is graded at the min according
to size and quality.

All over 1 to 2 inch mesh goes a.a

lump, and the undersize as gravel.
m.c1de, however,

No sharp division is

and the Gize varies with different mineo.

That lump, which is white and c.ontains the highest percentage of calcium fluoride, often over 99.5%,

is so;td for

grinding, and is used in the m;mufact·ure of hydrofluoric
acid.

Thio is worth from $10.00 to $15.00 per ton.

Poor-

er grade lump is usually sold along with gravel to be
Note:-

~bove

rates nre taken from the Illinois

Central R.R.'s tariff sheet 1382-D, July 14, 1910.

{9)

used as n flux in the op.cn-hea·rth steel process.
grade now sells for $6.00 to $8.00 per ton.

This

(Latest

quotations).

:MOST IMPORTANT MINES.

E. 0. Ulrich and YT. S. Tangier Smith in
11

The Lead, Zinc, & Fluorspar Deposits of Western Kentucky",

U.S.G.S. Professional Paper no. 36, give detailed de-

scriptions ot' almost every mine in the district. but only

a few points relative to the most important will be given
here.
The Memphis and Klondike mines, now owned
and operated by the Kentucky li'luorspar Company. are two

of the oldest and largest producers.

They are situated

five miles N. W,. of !!arion on one of the main N. E. and

s. w.

faults.

Both walls are st. Genevieve limestone.
0

These mines were first

ope~ed

for lead.

tons of fluorspar a month has been mined.

As high as 800
They are opened

0

on one of the beat defined veins averaging three to four
feet.
The Col.umbia mine, about five miles due
·west of :M:n.rion is about the oldest, and was at one time
one of the most important in the district, was originally
a lead mine.

It v1a.s abandoned twice on account of water

and when visited in l9lO it appeared to have been shut

(lO)

down for several years.
The Jim mine about n. mile

s.

E. of the

Columbia is important, as it is a zinc mine in amongst
~11 the spar mines.

peridotite dike.

The ore is in contact with a narrow

This mine was opened in 1901 and mined

by opencut only, on n. vein five to ten feet wide.

By

1910 this mine had been abandoned and reached a tumbledown condition.

During that year leasers reported a

new strike, but of no great importance.
The Tabb fault about twelve miles south
of JC:arion gives us a group of large producers, and is
the vein on which the American shaft is sunk.
is really a series of faults arranged

11

The fault

en echelon", and

separates Birdsville n.nd st. Louis formations.

The Tabb

mine is a series of shafts from which much rich ore has
been taken.

It was forced to close down on account of

water but during 1910 new shafts were started and when
last visited, it was again a 'good producer.
The

V~eeler

mine, about a half mile west

of the Tabb was abandoned on account of water.

~ust

west of the V!heeler is the Wheatcroft, which was purchased and 'reopened by a Birminghrun Company, but without
much success.
About a mile and a half from the Tnbb
mine, are the two Asbridg-e shafts.

( 11)

The older one was a

good mine but has been worked out.
an excellent producer now,

The new shaft is

the author having

vein 20 feet wide in planes.

~een

the

The next mine directly

west is the Pogue, which is reported to have produced
800 tons a month during 1903; but was later abandoned
on account of a slide of watery spar which took the
shaft.
About a. half mile from the Pogue we
find the Pariah mine whicb is now sinking its third
shaft within a distance of 100 feet.

They have good

spar but poor workmanship has caused the loss of two
shafts.

This brings us to the property leased by the

American Fluorspar Mining Company which will be described later.

Not 300 yards farther west is situated

the Kentucky shaft, which has been another good producer.

Bad ground also caused the loss of this shaft.

It

was reopened during 1910, only to be closed down again,
after a serious accident.
The lnst mine alone this line is only a
quarter mile away, but proves to be on another fault.
The Yandell mine is a series of shafts and open cuts
opening the vein for about 1000 feet.
one. of the very best.

This mine was

•rhe accompanying photograph

shows the opencut and buildings as they appeared in lOOY.
(See page 13)

( 12)

About tVIo miles U. W. of these mines io
the Hodge , wh ich was also one of the

bi~

producers .

ing was <lone f r om both shafts and opencuts.

J.! in-

It is now

cl osed , altho u gh goo d spar i s reported n.t the botto!:l.
In a dd itio n t o these me ntioned there are
over 150 others of var ying d egr ee s of richness , scattered
thickly over t h e Diatrict.

From the above it will be

Yandell Opencut and Buildin gs .
noticed that a n over abundanc e of water has caused the
downfall of more than one company.

Kentucky is noted

for ita cnYerns, and many underground streams are fou nd
in this area.

(13)

CEOLOGY
GENERAJ, STATEMENT
The rocks encountered on the aurface and
underground in this district all belong to the Lower
Carboniferous or Mississippian series,

except near the

Tradewater River, where remains of the Pottsville formation may be seen.

Faults are so numerous over this area

that the aur:face is broken up into rnn.ny irregular blocks
showing different exposures.

STRATIGRAPHY.
Plate III gives the Tab.le of Formations
which will be described, with their chief characteristics.
The lowest formation shown is the top of the Devonian
series, and is only seen in two small outcrops on the
Illinois side of the Ohio River.
ous format ion,

The lowest Carbonifer-

comprising what is known as the Tullahoma.,

is also rare in the Kentucky district.

In Jllinois it is

200 to 250 feet thick.
The st. Louis limestone is the next formation

and its exposures form about one-third of the area

of the district.

It is dark gray and highly silicious.

The limestone is easily decomposed liberating quantities
of chert.

The chert is dense and ball-like and is char-

acteristic of this fo11mation.

( 14)

The st. I,ouis limestone

has a thickness of _about 500 feet.
next rt.bove the
Chester group,

~t.

J,ouis limestone is the

comprisin?; the Princeton or st. Genevieve

aeries, the Cypress, and the J3irdaville formations. The
St. Genevieve forma.tion is divided into three mernbers:a white and blue oolitic limestone called the Fredonia
oolite, a calcareous and laminated sandstone called the
Hoaiclare sandstone, and a variable shaly 1 imestone,
known as the Ohara limestone.

Where this

for~~tion

is

at the surface, are found the valleys best suited for
agriculture.

Sink holes are also found as in the case

of st. J.,ouis limestone exposures.
The Cypress sandstone is a. light ·red-brown,
quartzose sandstone, massive and usually close grained.
\Vhen exposed in creek beds it is broken into oblique
blocks.

This sandstone is 50 to 100 feet thick.
The Birdsville formation is the top member

of the Chester group and is a. variable series of shales,
limestones, and sandstones.

The sandstones form about

one-half of the total thickness, and vary from quartzites
to calcareous sandstones.

The limestones and shales are

also extremely variable in color, texture, and structure.
The total thickness varies from 500 to 700 feet.
The Mansfield sandstone of the Pennsylvanian period is found along the Tradewater Hiver and

(15)

as a capping on some o f the higher h ills.

FAULTING
~.

o.

Ulrich reports no less than 35

faults, with a displacement of from 300 to 1400 feet,
over this area.

In general dire ction they run N. E.

Specimens of fluorite:
and

s.

(a) eho~ing banded structure
(b) containinR galena.

W. veering to east and west .

Similarity of oppos-

ing formations and weathering make them very difficult to
trace.

The linea of their general d irection when seen on

the map take the shape of a fn.n.

These radial fa.ul ts are

the result of a doming action, centering along the Ten-

(16)

nessee River.

Igneous matter did not come to the

surface at this point, but farther north several igneous dikes are found.

This movement occurred after the

Carboniferous Era, as all the formations are seen fnulted and some veins show evidences of a much later secondary faulting.

The average dip of these faults is about

750 to 85° •
Most of these faults are filled with veins
chiefly in the st. Genevieve, St. Louie formations.
Their width varies from nothing up to 15, and in some
cases 20 feet.

The walls are usually well defined and

often slickensided.

Slickensiding also occurs within the

vein, and a banded structure, supposedly.due to pressure,
is often seen.

(See ph?tograph on page 16).

Limestone

walls are fractured and filled with calcite and fluorite
serunn, usually calcite.

The depth to which these veins

go has not been determined.

OCCURRENCE OF OHES.
The ideal vein would consist of massive
crystalline fluorite from wall to wall, but this is found
in only a few places.

Country rock, other minerals and

variations in the structure of the fluorite are more commonly seen.

Loose gravel spar is found beside massive

spar, and sometimes clay comes between the two.

( 17)

Clay

often takes the place of the entire vein for a number
of feet.
mon.

Shoots of mineral within the vein are com-

A banded structure is often seen where the bands

are of different shade.s of v io 1 et, and sometimes layers
of galena. crystals form bands at the same time. Calcite
is also common and will sometimes replace the vein, as
the clay

does~

The minerals more conmronly found associated with fluorite are galena, sphalerite, calcite,
barite, smithsonite, pyrite and quartz.

Among those

more rarely found are cerrucite {PbC05), pyromorphite
(PbCl) Pb4 (P0 4 ) 3 , oulphur (s), zincite (znco 3 .2zn(on) 2 ),
calamine (H2Zn2Si05), greenockite (CdS), limonite
(2Fe203.3H20), chalcopyrite (CuFeS2), malachite (CuC03.
cu(OH) 2 ), kao~inite (H4Al 2 si 2 o9 ) and wad, an oxidELof
manganese.

This manganese in some localities gives

traces of cobalt and nickel.
Galena occurs in irregular crystals of
varying sizes up to one-half inch in diameter, as scattered grains

and as aggregates.

It is sometimes found

in such quantity as to pay as a by-product.

Sphalerite

occurs usually as small grains replacing.fluorite and
limestone, in and adjacent to, the vein.

It is of com-

mon occurrence and in some mines is saved as a by-product.
Smithaonite is also found replacing limestone, and in

(18)

one case, the Jim mine, constituted the entire vein.
Pyrite is found in small grains in 3eams in the limestone and fluorite.

IJimonite is common in some local-

ities, being found by the author in stalactitic and
botryoidal forms.
\Vi th the commoner minerals we are familiar, but there are many who do not know what fluorite
is, and for what it is used..

Fluorite, fluorspar, or

spar, as it is c.ommonly called in the district is the
fluoride of calcium.

Ita crystalline habit

is cubic,

but the faces are often rough on account of irregular
The more perfect crystals are found lin-

development.

ing cavities in the vein.

The photograph on

shows such a group of crystals.

p~1.ge

20

Penetration twins are

often found as well as combina.t ions of the cube with
the octahedron.

It io brittle and has a perfect cleav-

age - a sharp blow on the corner of a cube will break
off the corner, showing ar1 equilateral triangular cleavage plane.

Its usual forme are massive granular, and

loo ee gravel.

The lustr.e is vitreous and all colors are

found from pure whi:te,

thro\~gh

amber, green, brown, pink,

lavender, and violet to smolcy and almost black.

It is

translucent, although some specimens are transparent,
and print can be read through a.n inch or more of crystal,
as shown by the photograph on page 20.

(19)

A friend reports

selling such a piece to a lens manufacturer for
several dollars.
The source of color has not yet been
fully determined.
been found .

No traces of metallic oxides have

some at tribu te the brown c o lor to con-

t a ined hydro carbons

~nd

th e purp le color to oxidation.

npecimena of fluorite:
(a) No. 1 white lump,
(b) cubical crystals, (c) tranoparent fluorite crystal.
There is a strong odor of coal oil

emi~ted

from freshly

broken spar which shows the presence of hydrocarbons .
From the occurrence of the purple spar near the surface
and along water channels, we would think that perhaps
that would explain its color •

. (20)

So far the mines are not deep enough to
determine whether or not there has been any secondary
enrichment.

Hei ther has any data. been gathered on the

weathering of the deposits.

Ulrich gives the order of

removal by solution as follows:(3) galena;

calcite;

(1) sphalerite; (2)

(4) barite.

As the mines have not

been developed much below ground water level, examples
of the leaching of sphalerite are about the only ones
noted.

There are many underground caverns and channels,

into which surface streams disappear, to come to the

•

surface again at some·distance.

Water level is reached

at about 100 feet.

GENESIS OF ORES.
on the genesis of the fluorite deposita,
there are two theories advanced:(1)

Since they contain lead and zinc, their

origin is considered as similar to the lead and zinc deposits of the

~iaaissippi

Valley, i.e. segregations from

the surrounding rocks by the action of underground waters.
(2)
fluorite,

The presence of large quantities of

rarely found in the Mississippi Valley; the

structural features of the ore bodies; and the presence
of igneous rocks in the vicinity, suggest genetic relation
between the ores a.nd igneous rocks.

( 21)

It is of interest to note here that
the dikes are of the same type as those found in the
English fluorite district - the only other large
fluorite deposit known.
Ries says, "In unaltered limestone it
(fluorite) is exceedingly rare, and the only commerci:l.lly important deposits found in limestone, are in
areas of igneous intrusions."

He also says, "It is

not an uncommon constituent of many igneous rocks, and
enters into the composition of some minerals, such as
apatite, and certain

micas~"

All writers agree that the deposits are
from solution, but differ as to the source of the minerals.

some claim one of the limestones as the source,

saying that since sea. v1ater contained fluorine, barium,
lead, and zinc,

it must have been transmitted through

marine plants, shells, and corals, and the concentrating
solutions.

T~e

author would think that the preponder-

B.nce of fluorine in these deposits over lead, zinc, and
bariurn would require n. different explanation.
On the other hand, while it is not claimed
that the fluorite veins are derived directly from the
igneous dikes, the author thinks t.hn.t a ln.rger mass of
magma, of which the dikes themselves are a. part, underlying this n.rea, furnished the fluorine for the deposita.

(22)

These dikes contain two fluorine bearing minerals, biotite and apatite.

This theory is strengthened by the

fact that the fluorite deposits of Colorado are found
in gniesses and granites, which have been intruded by
igneous dikes.

In New rexico, also, the fluorite de-

posits are found near igneous intrusions.

DEVELOPMENT .Q! AMERICAN FLUORSPAR MINIUG CO'S MINE.

As a further study and explanation of the
methods employed, the author will describe the development of the American Fluorspar Mining Company's property,
of which he was superintendent.

This mine uas developed

from a. prospect; many college theories were tried, and
a number of ideas of our ovvn were worked out.

GENERAL DESCRIPTION.
The

11

patch of ground" contains

a little

over 14 acres, on which the company holds a 10 year lease.
It is situated in Crittenden County, about 5 miles by
wagon from Mexico, the shipping point on the Illinois
Central Railroad, and 4 miles from Dycusburg on the Cumberland River.

The land lays on the line of a fault vein

that has been opened up at several points for over two
miles.

There had nlready been 16 shafts sunk and good

ore found, although 3 shafts located close together show

( 23)

a barren place in the vein.

Four of the beat mines in

the district are located here - the Tabb, Asbridge, Pogue,
and Kentucky; the Kentucky mine adjoining our property on
the west.

This Kentucky had been a good producer until

about 1908, vrhen it was closed down.

During 1910 it was

reopened and a quantity of very good gravel spar was
taken out •. But this spar was so much like quicksand,
that it could not be handled safely and the mine was
again closed.

It was later learned. that about 1907 much

spar, was taken from a level that crofmed into our property, which was leased by them at that date.

Just a-

cross the road, our eastern boundary, are 3 shafts, in
all of which spar was found, but no regulnr vein was
opened, only pockets.

Plate lV is a map of the property,

and shows the location of the shafts and the probable
course of the fault veins.
As it was impossible to spend the first
2 or 3 months on the ground, the shaft was started on a
contract ut $5 per foot, and sunk to 93 feet.

Much val-

uable data concerning rock formations encountered was
thereby lost, through the ignorance of the contractor.
He reported passing through beds of quartzite and limestone, which were probably boulders, as the \Valls proved
to be over 50 feet apart.

The contractor set up a whim

which remained as motive po,).ver while the first levels

( 24)

were run.

It ie cheap. power for shallow work costing

only $1.75 for man and horse, the driver dumping and
wheeling away ore and waste.

The photo g raph on this

'

p age shows the mine at this stage.
When the author took charge, he found
good men hard to get, supplies high in price, and that
th e community in general were antagonistic toward strang-

Mine of the Am. F. Min. Co. in its firot stage.
ere and new enterpri ses .

Teamsters would h a ul spar only

at their own price, and the best contract that could be
made was for $1.00 per ton for hauling a n d - weighing and
25 cents more for yarding and lo ad ing into cars.

The

price of timbers and lumber, however, was fairly reasonable.

( 25)

The shaft was of the average size, 4 by 6
feet in the clear, divided down the center by n partition
into a hoisting, and ladder way.

Plate V represents the

timbering practice in shaft and levels.

A set of four

6 by 8 inch hewn ring timbers cost $1.20, and were spaced
4~ feet apart with l-~ by 6 inch corner boards.

set of corner boards were put on

~nter.

lagged tight \Vith 1-§- inch lagging.

A second

The walls were

At each ring tirnb·er,

a 4 by 8 inch timber was set crosswise 3 feet from the
end, to brace the set and support the lining,

Stulls 4

inches square were placed in each corner to brace the
timbers vertically.

The hoisting compartment was lined

on 4 sides with 1 inch boards.
shaft is shown on Plate VIII.

A cross-section of the
The cost of timbering the

sha.ft was $1.35 per foot, with sawn timbers at $1.?0 per
M.

The lagging was atar.ted at the corners and driven

down between the ring timbers and lagging of last set,
and were always kept driven ahead,
in rock.

except when working

A sort of spring-pole method was used overhead

in -the levels, and sides also in very soft ground.

The

levels were 5 by 6 feet over a.ll, ar:d timbered every 4!
feet with 6 to 8 inch round timbers.

The cost of timber-

ing in the levels was about 60 cents per foot.
timbers and lumber were used throughout.

Oak

......

,
The vein at this plane lay in a.n

(26)

& w.

direction and dipped south at about aoo to 85o.

The

shaft was started south of the vein with tha idea of
cutting it at about 100 feet.

At 90 feet the edge of

the vein material was reached, -

clay and spar mixed.

A crosscut showed this to be about 20 feet wide.

The

north wall seemed to be blue clay of quartzitic origin, -

the south wall was not reached.

East and West

drifts were run on the spar, which narrowed and widened and changed its course as shown in Plate VI.
Everywhere was found clay of various colors and consistencies impregnated with opar; with veins of spar
running through the clay.

Some of the spar was of the

very best grade and contained quite a little galena.
In places the spar lay flat, in others it stood on
edge; in one place lump, in another gravel.

This showed

that movement had taken plaee after the formation of the
spar; - some gravel spar seemed to have been washed into
place in layers.

In places we cut into what we think

was the north wall.
This drifting was rather discouraging, as
only about 100 tone of spar was found; so it was proposed
to sink to the 150 foot level and try again.

Up to this

time the shaft had been practically dry, but increased
depth would bring water; so a boiler, hoist and pump were
secured.

The company made a. mistake here in not buying

(2'7)

large enough machinery

fo~

deeper mining.

They borrowed

a 16 horsepower vertical boiler, an 8 horsepower engine,
and bought a duplex pump of the boiler feed type, with a
2 inch discharge.

These would barely do for a 100 foot

shaft, but were no good for deeper work, arid gave no end
of trouble.

Plate VII gives the arrangement of the machin-

ery that was first installed.
As a large percentage of the spar was dirty
a washer was built.

Being unfamiliar with waohers, we

yielded to advice and installed a sluice washer, the design of which is shown on Plate II.

The spar left the wash-

er clean, but the process was slow and costly.

The slope

of the ground was not sufficient to give the trough
enough fall, and the trough was found to be too wide,
shovel-width being better.

The bin at the upper end held

10 or 15 tons of spar, which was soaked and washed down
the sluice.

The sluice was 12 inches wide, with 6 inch

side boards; and a screen at the end unwatered the coarser gravel, while the sand passed through into a sand -box.
The shaft vms now 165 feet deep.

Ninety- six days had been

required to sink the ?2 feet at an average cost of about
$26.00 per foot.
The high cost of this work ohowed what a.
mistake hn.d been raade, and the compn.ny no\ri agreed to purchase better equipment fer further work.

( 28)

Care was uoed in

the selection, and a new plant was installed consisting
of a n 8 x ? inch single cylinder Sampso n , cone-friction,
gea red hoist, an d a 40 horsepower Wang ler, circular fire-

Washing spar by sluice method.
box,

portabl~

boiler.

hoist a nd boiler of

These proved to be the best

thei~

size in the district.

The

company could not see the need of a new pump, t h e most

(29)

important of all, so that source of expense and ·annoyance continued.

Plate VIII shows the arrangement

of the machinery and tank, also the pump that was
finally purchased.

A larger water tank was needed for

the new boiler, and for a reserve, so one of 2000 gallons capacity was built.

Specimens of fluorite: (a) showing slickensiding,
(b) spar and zinc, (c) flint cemented by spar.
~he

150 foot level was now started with

the expectation of finding a good body of spar.

All

data so far obtained indicated that the vein lay to the
south.

This level proved, however, to be similar to

the one above, except that the south crosscut uncovered

(30)

what seerned to be solid limestone.

From the contact n

small strerun of water flowed continuously.

Spar was

found of the very best grade, but only in small quantities.

A cut to the north showed only sandy clay for

some distance and was abandoned.

Another cut to the

south farther along gave clay and flint so soft that
it filled up the level faster than it could be shovelled out, and had to be bulkheaded.
level is shown on Plate IX.

To

A plan

~acilita.te

o~

this

work in the

main drift and cross-cuts, the author designed a cheap
but efficient turntable.

An article describing this

turntable and drawings appeared in the Engineering and
Mining Journal for August 13, 1910, Vol. 90, No. 7,
page 305.

See PlBte X.
Determined to sink farther, and be.ing now

convinced of the need of a new pump, the company consented to its purchase.

A //5 Cameron vertical, plunger,

sinker pump was installed, being considered the· best for
the purpose.

Another 31 feet was sunk this time making

the shaft 196 feet deep - the deepest in the vicinity.
The average cost was $12.40 per foot, vthich give an idea
of the loss caused by the old pump, although other conditions helped to lower the cost.
At about 180 feet drifts were started north
and south.

The south drift ran into soft clay and flint,

( 31)

similar to that found in the last crosscut at the 150
·foot level. n.nd had to be bulkheaded.

'l'he north cut

developed only blue quartzite mud and small boulders
nnd was stopped.

At 165 feet, where spar wn.s noted in

sinking, another cut was made north and some gravel
spar was found and more ''rater.

Plate XI shows the plan

of these two levels.
The author believed, and still believes,
that a parallel fault on the south would develop spar,
but the company refused to do any more exploration work
on the south side.

They had been urged for the past 5

man ths to start ana ther shaft, where the spar had been
reported near the western boundary, as was mentioned
above; so it was finally decided to oink a new shaft,
and abandon the old one.
per foot,

A contract was let at $5.50

spar was struck within 30 feet, and levels at.

70 and 100 feet are now producing gravel and lump spar.
Already 200 tons have been shipped and 400 tons are piled
on the dwnp.

);'rom experiments made by the author with a

sluice and log washer the relative cost was shown to be
55 ~enta for the logs as against over $1 per ton for the
sluice, on very dirty stuff.

A set of logs and an 8 horse

power engine was then installed but this cannot wash fast
enough.

The production is figured at 20 tone per day, at

a cost of about $1.80 at the mine and $3.65 loaded on the

(32)

cars at Mexico.

\Vi th apar at $6.50 per' ton thio gi vee

a. daily profit of about $5?.00.

Fuel tests at the old shaft showed that
33.75 tons of coal and 86 cords of wood lasted 245 shifts
of 9 hours each, or about 90.5 cents per shift.

Another

time 30.4 tons of coal and 11.75 cords of wood lasted 115
shifts, or about 89.8 cents per shift.
of water in the mine and the rate of

Tests on the :flow

purr~ing,

gave 5.3

gallons per minute, rising 19 feet in the shaft in 15
hours; and required 84 minutes pumping which gave 63.4 gallons per minute as the pump capacity.

As a check, the dis-

charge was measured, which filled the 2062 gallon tank in
33 minutes, or 62.5 gallons per minute.

-CONCLUSION.

On Plate XII the author has given a sketch
of the probable conditions, which would explain the absence of spar in paying quantities at the first shaft, and
the presence of spar at the new shaft.

Parallel veins are

known to exist, and the data at hand points to this explanation.

st. Louis limestone was found on the south and

this wall possibly separated the two veins.
The thickness of the Mississippian rocks,
through which the faults probably extend, would indicate

o. long life to many of the mines.

( 33)

The .large number of

fnults und veins should give to the country other mines
in the future.

The advanced price of spar will increase

the mining operations, and with more modern n1ethods, this
district should gain in importance.

(34)
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